Background: Surgical Site Infection (SSI) poses a burden to patients and the healthcare system by increasing cost and hospital stay as well as causing significant morbidity and mortality. The incidence of SSI in sub-Sahara Africa is approximately 10% and 60% for clean wounds and dirty wounds respectively. We determined bacterial etiology and antimicrobial susceptibility of surgical site infections at Moi Teaching and Referral Hospital, Eldoret-Kenya. Methods: We conducted a cross sectional study among 57 cases of SSI. Data was collected on sociodemographic and clinical characteristics using a structured questionnaire. Pus swab was collected from the cases for culture and antimicrobial sensitivity. Blood culture was done for participants who presented with systemic features of infection including fever of 37.50C and above. Frequencies and proportions were determined for bacterial etiology and antimicrobial susceptibility. Results: A total of 55 bacterial organisms were isolated from 46 patients. The most common isolate was Staphylococcus aureus -22 (40.0%) followed by Escherichia coli-11 (20.0%), Acinetobacter baumannii-6 (10.9%), Klebsiella pneumoniae -5 (9.1%), Pseudomonas aeruginosa-4(7.3%), Proteus mirabilis 2(3.6%) and Streptococcus pyogenes 1 (1.8%). Methicillin Resistant Staphylococcus Aureus (MRSA) comprised 59% (13) of all Staphylococcus aureus. Gram positive bacteria had over 50% resistance to Ceftriaxone, Cotrimoxazole, Ciprofloxacin, Azithromycin, Erythromycin, Cefuroxime and Levofloxacin. Gram negatives had more than 50% resistance to Ceftriaxone, Cefotaxime, Ceftazidime, Cefepime and Levofloxacin. MRSA and Acinetobacter baumannii showed multidrug resistance. Conclusion: Staphylococcus aureus was the commonest causative agent for SSI with MRSA constituting 59% of Staph aureus infection. Organisms causing SSI were resistant to most commonly used antimicrobial agents at MTRH. Recommendations: Active surveillance for SSI causing organisms and their susceptibility patterns should be instituted at MTRH. Antimicrobial use should be rationalized according to local susceptibility patterns.
INTRODUCTION
Surgical site infection (SS) increases morbidity and mortality as well as doubling of the hospital stay and significantly increasing cost [1] . In the developing countries, SSI rates have been reported variously and vary with the type of surgical wound mostly ranging between 10% and 26% [2, 3] . Staphylococcus aureus has been identified as the most common isolate from SSI wounds in most studies [2, 4] . However, others have shown a predominance of the gram negative bacteria such as Pseudomonas aeruginosa and Klebsialla pneumonia [3, 5] . Methicillin-resistant Staphylococcus aureus (MRSA) leads to increased mortality and hospital cost compared to SSI caused by methicillin-susceptible Staphylococcus aureus [6] .The incidence of MRSA infection is reported to vary in different settings with some reporting as much as 75 -100% of all Staphylococcus aureus as being MRSA [7, 8] . Emergence of antimicrobial resistant strains has been demonstrated among SSI causing organisms [3, 5, 9, 10] . This is mainly attributed to increased use of antibiotics in the community [11, 12] . In most of subSahara Africa, there is either lack of or inadequate SSI surveillance programs thus centers are unable to update knowledge on the antimicrobial resistance of SSI causing bacteria [13] . Culture and sensitivity testing, which would be used to identify the offending organism and the appropriate antibiotic has limited availability and affordability in developing counties [14] . Thus, our objectives were to:
• Describe the prevalence of bacterial agents causing surgical site infection among patients undergoing various surgical and orthopedic operations at Moi Teaching and Referral Hospital (MTRH); and • Characterize the susceptibility patterns of bacterial agents causing SSI in at surgical and orthopedic department.
METHODS

Ethical Statement
The Moi University/ MTRH Institutional Research and Ethics Committee (IREC) reviewed and approved the study protocol, consent forms, and data collection instruments. Approval number FAN: IREC 1312. An informed consent form was signed by the participants or legal guardian.
Setting and Design
Between January 2015 and December 2015, we undertook recruitment, screening and enrolment for a cross-sectional study of patients with SSI drawn from MTRH's surgical and orthopedic wards, out-patient clinics and Accident and Emergency departments.
Recruitment and Screening
Patients with SSI were identified and referred by health care workers in the various departments who had been sensitized on the eligibility criteria. The principal investigator confirmed eligibility of the participants and administered written informed consent which once signed; the participant was taken through the research process including the questionnaire and specimen collection.
Data and Specimen Collection
A total of 57 participants had the study questionnaire administered and pus swab collected for culture and sensitivity. Blood was drawn from participants with temperatures of ≥37.50C for culture and sensitivity.
Laboratory Methods
Sample Collection
Samples of pus swabs were collected by the principal investigator using a standardized and sterile procedure in order to minimize contamination. Pus was collected from as deep as possible in the wound while expressing purulent exudates into the swab. The swab was then placed back into the sterile bottle whose top was replaced tightly and appropriately labeled. The sample was maintained at room temperature and transported to the laboratory within 15 minutes. Blood for culture was collected in patients with systemic features of infection with a temperature of greater than 37.50C. Collection was done using a sterile procedure. Venepuncture was done to draw 10 ml of blood for an adult into a 10cc syringe, after which another sterile needle was used to inoculate blood into BD Bactec® vial. Blood volume to be drawn from children was determined by their weight and age. All tests were done at the Moi Teaching and Referral Hospital (MTRH) microbiology laboratory by staff registered by Kenya Medical Laboratory Technologists Boards (KMLTB).
Laboratory Examination of Specimens
Once the specimen was received in the laboratory it was examined by the naked eye and its gross appearance described. Part of the specimen was then inoculated in Blood Agar (BA), Chocolate Blood Agar Upon receiving blood culture samples in the laboratory the inoculated vials were placed in BACTEC 9050 fluorescent series instrument for incubation and monitoring. Positive vials were identified by the machine, then removed and placed in the biosafety cabinet. 2ml of blood from the positive vial was dispensed into EDTA tube and mixed. Buffy coat smears from EDTA blood were then prepared and Gram stain conducted. The blood in the EDTA tube was also used to sub-culture the organism into BA and MAC to be incubated aerobically and CBA to be incubated in CO2.
Antibiotic Susceptibility testing
Antibiotic susceptibility testing was done for all bacterial isolates using modified Kirby-Bauer disc diffusion technique [15, 16] . The distance of inhibition was measured using a caliper and the result classified as Sensitive, Intermediate or resistant. Gram positive organisms were exposed to clindamycin, gentamicin, azithromycin, erythromycin, Ceftriaxone, levofloxacin, cotrimoxazole, meropenem, amikacin and vancomycin. Gram negative bacteria were exposed to Ceftriaxone, ciprofloxacin, ceftazidime, cefepime, gentamicin, meropenem, levofloxacin and amikacin.
Statistical Analysis
We descriptively characterized patients who completed the questionnaires by frequencies and percentages for demographic, education levels and surgical procedure conducted. Frequencies and percentages were used to report the causative organisms as well as antimicrobial susceptibility. The analyses were completed using SPSS version 9
RESULTS
Characteristics of the study population
Of 57 participants enrolled in this study, 68.4% were males and most (29.8%) were in the age category of 30-39 years. About half (50.9%) had undergone Open Reduction and Internal Fixation (ORIF) surgical procedure ( Most bacteria 50(90.9%) were isolated from cultures of pus swabs, whereas only 5 isolates (9.1%) were from blood cultures. Pseudomonas auroginosa was the most predominant organism from blood culture (40.0%) while in pus culture MRSA was predominant at 26.0% (table 3) . 
Susceptibility patterns of bacterial agents causing surgical site infections
Most of the resistance seen among the gram positive organisms was contributed to by MRSA. Higher MRSA resistance was reported for the following antimicrobial agents: ciprofloxacin (100.0%), cotrimoxazole (100.0%), azithromycin (100.0%), ceftriaxone (100.0%), cefuroxime (100.0%), erythromycin (84.6%) and levofloxacin (84.6%). The isolated MRSA showed lower resistance to the following agents: gentamycin (61.5%), clindamycin (69.2%), meropenem (69.2%) and amikacin (38.5%). There was no resistance to vancomycin though one isolate had intermediate sensitivity. CONS and MSSA showed variable sensitivity patterns (Table 4) . Most of the resistance among the gram negative bacteria was contributed to by Acinetobacter baumannii which showed multidrug resistance to Ciprofloxacin (100%), Ceftriaxone (100%), Ceftazidime (67%), Cefipime (100%), Cefotaxime (67%) and Gentamycin (67%). (Table 5 ) Acinetobacter spp n=6 
DISCUSSION
In this study, we determined the etiology of surgical site infections and susceptibility of the organisms to antimicrobial agents among patients at Moi Teaching and Referral Hospital, Eldoret Kenya. Most participants were in the age bracket of 30-39 years which is the age group mostly exposed to trauma. Similar findings have been reported by Lubega et al.,(2017) [3] , where 80% of the patients in the trauma wards were between 14-60 years. Staphylococcus aureus was the commonest etiological agent for SSI in this study, comprising 22 (40%) of all the isolates followed by Escherichia coli (20%), Acinetobacter baumannii (10.9%), Klebsiella pneumoniae (9.1%), Pseudomonas aeruginosa (7.3%), CONS (7.3%), Proteus mirabilis (3.6%) and Streptococcus pyogenes (1.8%). Most of the SSI patients in this study had undergone ORIF (50.9%) which could explain the predominance of Staphylococcus aureus since skin flora are expected to be the etiological agents in this setting. 
STRENGTHS AND LIMITATIONS
The study included participants from various departments at the hospital. It can therefore give a picture of SSI in the hospital. We present primary data that was generated from standardized and well conducted laboratory procedures. The study however might have missed SSIs that occurred at the community who did not present to the hospital.
CONCLUSION
Staphylococcus aureus was the commonest bacterial agent isolated in surgical site infection. A significant proportion of this was methicillin resistant Staphylococcus aureus (MRSA). Acinetobacter baumannii also had a prominent role in causation of surgical site infection. The isolated bacterial agents causing SSI showed resistance to most commonly used antibiotics in the perioperative period at MTRH. MRSA and Acinetobacter baumannii had multiple drug resistance patterns. Vancomycin had good sensitivity profile among gram positive bacteria including MRSA though one intermediate resistant strain was detected among MRSA. Meropenem and Amikacin were active against most gram negative bacteria except Acinetobacter.
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